Cell proliferation and differentiation of cultured chondrocytes isolated from growth plate cartilage of rat rib.
The present study was undertaken to investigate the relationship among cell morphology, proliferation, and maturation of chondrocytes in primary cultures. Chondrocytes were isolated from the growth cartilages of the rat ribs and cultured for 6 days. In situ DNA cytofluorometry using an inverted epi-illumination cytofluorometer (Nikon P1-I) and 3H-thymidine autoradiography were carried out for the correlated analysis of cell morphology and proliferation. Cytoskeletal staining with fluorescent phalloidin and 35S-sulphate autoradiography were also performed. In addition, in situ hybridization to c-myc mRNA was carried out using DNA probe. According to the results obtained, the cultured chondrocytes were composed of mixed populations of large, polygonal cells and of small, round cells. The round cells showed a significantly higher 35S uptake than the polygonal cells. The cytoskeletal staining clearly revealed stress fibers in the cytoplasm of the polygonal cells, whereas only a fine filamentous structure was shown in the cytoplasm of the round cells. In situ DNA cytofluorometry clearly demonstrated that cell proliferative activity was high in the polygonal cells and low in the round cells. In addition, 3H-thymidine autoradiography with cumulative labeling method revealed that the polygonal cells were changing into the small, round cells. C-myc mRNA signals were detected in the cytoplasm of over a half of the round cells, whereas no evidence of c-myc expression were found in the polygonal cells. From these results, it appears that as the shape of the cultured chondrocytes shifts from polygonal to round, the cell proliferative activity decreases in association with cell differentiation. It was also suggested that c-myc mRNA is amplified in the well differentiated round chondrocytes, and not in the proliferative polygonal cells.